THE clinical and hemodynamic charac- terization of valvular heart disease has been limited by difficulties in the recognition and measurement of regurgitant flow. The present communication describes a technic whereby aortic regurgitant flow in man may be detected and its magnitude assessed. In the absence of aortic regurgitation, retrograde blood flow in the aortic arch is minimal. In the presence of aortic regurgitation, however, reverse flow in the aortic arch is increased1 and the volume of this retrograde arterial flow, in excess of that which occurs normally, is the volume of blood which regurgitates. An estimate of the magnitude of aortic regurgitation may be obtained by injecting an indicator dye into the descending aorta and detecting its presence upstream. WVith the detection site held constant, the lowest point in the descending aorta from which injected dye regurgitates is determined. The volume of blood contained within the segment of aorta between this point and the detection site during diastole represents the volume of reversed aortic flow; this in turn is a function of aortic regurgitant flow.
EXPERIMENTAL TECHNICS Aortic dye injections and pressure measureinents were made through a no. 6 cardiac catheter which had been advanced through a no. 12 thinFrom the Clinic of Surgery, National Heart Institute, Bethesda, Mid.
Presented before the 30th Scientific Sessions of the American Heart Association, October 25-28, 1957, Chicago, Ill. wall needle introduced percutaneously into the femoral artery.2 A Wood ear-oximeter3 placed on the right ear was employed for the detection of indicator dye in the ascending aorta. Since the blood supplying the right ear is derived from the innominate artery, the presence of dye in the ascending aorta results in perfusion of the right ear with blood containing dye. A Statham P23A transducer was employed in the measurement of central aortic pressure and a cathode ray photographic instrument was used for the recording of dye curves and aortic pressures. Indigo carmine was employed as the indicator dye, since it could be injected repeatedly without skin discoloration. 4 The dye was injected slowly enough to insure that the injection period included at least one complete diastole. In order to minimize baseline shifts, most of the patients inhaled 100 per cent oxygen during the procedure.
Under fluoroscopic control the catheter tip was introduced into the ascending aorta. Following the measurement of pressures, the catheter was withdrawn to the mid-point of the aortic arch. Dye was then injected at 2-cim. intervals as the catheter was withdrawn into the descending aorta. The position of the catheter tip at the lowest point from which injected dye could be detected in the right ear was then recorded roentgenographically ( fig. 1 arch could not be detected in the right ear during its primary circulation in any of these patients ( figs. 2A and 3) .
In contrast to the above findings, in all 10 patients in whom there was firm clinical evidence of aortic regurgitation, dye injected into the descending aorta could be detected in the right ear. The most distal sites in the aorta from which dye could be detected in these patients are indicated in figure 2B . These sites were referred to the corresponding vertebral bodies; the levels ranged from T-6 to L-2. demonstrated merely by the detection of dye in the right ear following an injection at any level distal to the aortic arch. The procedure has been found of particular value in the assessment of patients in whom the diagnosis of aortic insufficiency is in doubt. Among these are patients with highpitched, decrescendo diastolic murmurs at the left sternal border. The exclusion of aortic regurgitation by this technic may be helpful in more clearly defining the incidence of pulmonic incompetency as well as the clinical and hemodynamic picture with which this lesion is associated. Also it is of interest that significant aortic regurgitation has been detected in a patient without the characteristic murmur (patient A, fig.  2C ) and in another (patient W, fig. 2C ) whose predominant lesion was subvalvular aortic stenosis. In patients with left-to-right shunts originating from the aortic root, blood also regurgitates into the ascending aorta during diastole and the technic described permits estimation of the diastolic component of the shunt. As has been described elsewhere16 the differential diagnosis between such a shunt and aortic insufficiency can be made by injecting dye into the ascending aorta and noting the contour of the dilution curve obtained from the femoral artery.
The method has already proved of value in assessing the magnitude of regurgitation in patients with mixed aortic valve lesions being selected for aortic commissurotomy. It also The clinical and angiocardiographic findings in 4 patients with pulmonary arteriovenous fistula are presented. Apparently 40 per cent of the cases reported in the literature also have hemangiomas elsewhere in the body, suggesting familial telangiectasis (RenduOsler-Weber disease). The classical syndrome of cyanosis, digital clubbing, polyeythemia and a vascular murmur was present in only 2 of 13 patients; only 8 of the 13 were symptomatic, and 3 of these had acute cerebral conditions: brain abscess, meningoencephalitis, and hemiplegia. Conventional roentgenography was adequate to raise the index of suspicion, but angiocardiography was necessary not only to establish the diagnosis, but also to delineate the location and extent of the afferent and efferent connections, so necessary to the thoracic surgeon for excision (segmental resection or lobectomy).
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